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(54) Dynamic property sheet system 

(57) Methods and apparatus for the concurrent dis- 
play of two or more property pages of a Graphical User 
Interface (GUI) are disclosed. A user can select a prop- 
erty page displayed by a first property sheet system and 
create a second property sheet system that displays the 
selected property page at second, user selected display 
position. Alternatively, the user can place, or dock, the 
selected property page into an existing property sheet 
system for inclusion therein and display thereby. The 
first property sheet system displays, at a first display 



position, any of the property pages remaining therein. 
Typically, the selected property page is removed from 
the first property sheet system and the first property 
sheet system is destroyed H it contains no other prop- 
erty pages. The invention allows a user of a GUI to con- 
currently display and interact with multiple property 
pages of multiple property sheet systems for optimizing 
the exchange of information with the GUI. 




Q- 
111 



Printed by Xerox (UK) Business Services 
2.15.4/14 



» 



EP 0 813 139 A2 

Description 

A portion of the disclosure of this patent document contains material which is subject to copyright protection. The 
owner has no objection to the facsimile reproduction by anyone of the patent document or the patent disclosure, as it 
5 appears in the Patent and Trademark Office paieni fiie or records, bui otherwise reserves aii copyright righis whatso- 
ever. 

Rflfl Qfthp Invention 

w The present invention relates to graphical user interfaces, and particularly to property sheet systems having prop- 
erty pages viewable on a graphical user interface. 

Background 

is A graphical user interface (GUI) is an indispensable feature of most modem computer systems. A GU I allows a user 
to interact intuitively with an application program running on the computer by allowing the user to manipulate pictorial 
representations of objects. Many of the display components of a typical GUI, such as title bars, menu bars, icons, mul- 
tiple windows, scroll bars, pop up menus and dialog boxes, are now standard features. A modem GUI represents a 
major improvement over the text-based entry systems of just a few years ago. 
20 Typical dialog boxes of a GUI system allow a user to exchange information with an application program. Some dia- 
log boxes simply require a user to confirm an operation before it is executed by the computer; other dialog boxes may 
ask for user selected input such as choice of a disk drive, directory, file name, file type, network path, etc. Dialog boxes 
typically comprise components such as text boxes, list boxes, option buttons, and command buttons. 

If a large amount of related information is to be exchanged between a user and the computer a GUI may include a 
25 special type of dialog box known as a property sheet system. A property sheet system, for example, can have a display 
that includes several tabs which represent different dialog boxes, known as a property pages. The user can select a tab 
to display the particular property page associated with that tab. Once selected, the user can enter information, confirm 
an operation, or make other appropriate option choices. 

Available property sheet systems can be frustrating to use. For example, to configure optimally an application pro- 
30 gram, a user often exchanges information with the program by using several modeless property pages. Often the con- 
figuration options that result in the desired performance of the application are not immediately obvious and are arrived 
at by some trial and error. Unfortunately, because the property sheet system displays only one property page at a time 
on a monitor, a user usually selects appropriate tabs to switch between multiple property pages, e.g. property pages 
are relegated to the background Furthermore, the user is typically required to remember the particular settings on the 
35 nondisplayed property pages. This procedure of continually switching between property pages to configure a system is 
overly laborious and time consuming. 

Accordingly, an object of the invention is to provide a property sheet system that allows a user to easily and effi- 
ciently exchange information with an application program. 

A further object of the invention is to provide a property sheet system that reduces the need of a user to choose 
40 continually between displayed and nondisplayed property pages when the exchange of information requires the use of 
more than one property page. 

Other general and specific objects of the present invention will be apparent and evident from the accompanying 
drawings and the following description. 

45 Summary of t he Invention 

The present invention relates to, broadly, the creation of a second property sheet system from a first property sheet 
system. The first property sheet system includes one or more property pages, which are displayable on a display mon- 
itor at a first display position. The first property sheet system is often part of an existing application program. For exam- 

50 pie. a word processor program on which this application is being typed has a property sheet system for setting up 
printers. This property sheet system includes "tabbed" property pages entitled "setup", "paper", "destination", "print 
quality", and "fonts". According to the invention, a property page is selected is response to an input signal from a user- 
operated pointing and selecting device, such as a mouse. In response to a second signal generated by the user, typi- 
cally via the mouse, the selected property page is included in, and displayed by, a second property sheet system. The 

55 user may thus display and interact with two property pages simultaneously: the selected property page, which is dis- 
played by the second property sheet system, and any one of the property pages remaining in the first property sheet 
system, which is displayed by the first property sheet system. 

One techniqu by which a user may select a property sheet is by "tearing," that is, selecting a tab representing a 
property page of the first property sheet system. The property page "torn" or selected from the first property sheet sys- 
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tern is displayed at a second location, determined by the user, on the display screen. Typically, a user employs "drag 
and drop" operation to select a property page, create a second property sheet system, and to display the torn property 
page at a user-selected display location. 

As noted, creating more than one property sheet system allows a user to view and exchange data with an applica- 

5 tion program using two or more property pages that are viewed simultaneously. The user need not continually switch 
between displayed and non displayed property pages, nor need he or she commit to memory the contents of one or 
more property pages. Note that as used herein, the term property page or sheet is intended to include a modal or mod- 
eless secondary window that displays user-accessible properties of an object. A property page is said to be included in 
a property sheet system and can be displayed in a variety of formats to best allow a user to exchange information with 

io a computer or with an application program running on a computer. 

Additionally, property pages can be exchanged between property sheet systems, whether these systems are cre- 
ated according to the invention or exist as part of a separate application program, such as a word processor program. 
A property page lorn" from a property sheet system is typically displayed as a geometric object or other symbol during 
the "drag" portion of the "drag and drop" operation. A user can place the selected, or "torn," property page in an existing 

is property sheet system for inclusion therein and display thereby, rather than in a new property sheet system created to 
include the selected page. Typically, the user places the symbol representing the "torn" page in close proximity to a 
property page displayed by the property sheet system into which it is desired to drop the "torn" page. A docking input 
signal, such as release of a mouse button, causes the selected property page to "drop", or "dock" into the chosen prop- 
erty sheet system. Once docked in the chosen system, the property page may be used by the user just as when it was 

20 in the previous property sheet system. 

According to one aspect, the invention includes a processor; a memory element; a display monitor; a user input 
device; a selection element for selecting a property page of a first property sheet system responsive to a signal gener- 
ated by a user input device, such as, for example, mouse, trackball, or keyboard; and a second program element for 
creating a second property sheet system for including the selected property page and for displaying the selected prop- 

25 erty page at a second display position on the display monitor. 

According to another aspect, the invention includes a removal element for removing from the first property sheet 
system the property page selected by the selection element such that the selected property page is not displayable by 
the first property sheet system. 

In yet another aspect, the invention includes a destruction element for destroying a property sheet system when 

30 system does not include any property pages, such as when the last page in the system has been removed by the 
removal element 

According to another aspect of the invention the invention further includes a docking element for. in response to a 
signal generated by a typical user input device, placing a property page selected by the selection means into a selected 
property sheet system for inclusion therein and display thereby. 

35 In yet another aspect, the invention incorporates a positioning program element, responsive to input signal gener- 
ated by the user input device, for selecting the second display position at which the second property sheet system dis- 
plays property sheets included therein. 

In a different variation, the positioning element varies the display position of a symbol in response to a user input. 
The second program element, responsive to the user input, displays the selected property page at the second position. 

40 The positioning element also allows for placing the symbol in substantial registration with a displayed property page of 
a property sheet system such that the docking element, responsive to a user input signal, such as release of a mouse 
button, places the selected property page into the property sheet system with which the symbol was in substantial reg- 
istration. The symbol can be the dotted outline of a box, and the box can be the approximate size of a displayed property 
page. 

45 To aid the user in docking a selected property page into an existing property sheet system, the invention can 
include an element for displaying on the display monitor an icon having a second display state for indicating to a user 
when the symbol or geometric object is in substantial registration with a property page of a property sheet system. For 
example, the icon second display state can comprise a display of a two puzzle pieces that are mated, and the icon can 
have a f irst display state comprising two puzzle pieces that are not mated, for indicating a when a symbol or geometric 

so figure is not properly registered. i.e.. the selected property page will not be docked by the docking means into an exist- 
ing property sheet system. 

According to another feature of the invention, in addition to a positioning element responsive to user input for var- " 
ying a position of symbol displayed on the display monitor, a a proximity program element is included. The proximity ele- 
ment determines a parameter responsive to the distance on the display monitor between the symbol and the position 
55 on the display monitor of a displayed property page of a property sheet system. When the parameter is less than a f irst 
amount, the docking means, responsive to a first user input signal generated by the user input devic , places the prop- 
erty page selected by the selection element into the property sheet system for inclusion therein and display thereby. 
When the parameter varies from th selected value by a second selected amount the second program means, respon- 
sive t a second input signal, places the property page in a newly created property sheet system and displays the 
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selected property page at a position on the display monitor substantially determined by the display position f the sym- 
bol. For example, the displayed property page can be centered about the position of the symbol. The first and second 
input signals can be responsive to the release of a mouse button as part of the "drag and drop" procedure. 

Of course, the invention pertains not only to a computer programmed in the manner described above to perform 

5 the transformation and operations described above, but to a machin readable data storage medium including the 
above-described elements. The inventi n is also understood to comprise methods for performing the above operations. 

It will thus be seen that certain changes may be made in the above constructions without departing from the scope 
of the invention. It is intended that all matter contained in the above and following description or shown in the accompa- 
nying drawings be interpreted as illustrative and not in a limiting sense. 

10 It is also to be understood that the following claims are to cover all generic and specific features of the invention 
described herein, and all statements of the scope of the invention which, as a matter of language, might be said to fall 
therebetween. 

Brief Description of the Drawings 

15 

The foregoing and other objects, features and aspects of the invention will be apparent from the following descrip- 
tion and apparent from the accompanying drawings, in which like reference characters refer to the same parts through- 
out the different views. The drawings illustrate principles of the invention and, although not to scale, shown relative 
dimensions. 

20 FIGURE 1 illustrates a typical computer system according to the invention. 

FIGURE 2 illustrates a typical property page of a property sheet system for configuring, for example, the keyboard 
display of an application program. A user accesses each property page of the property sheet system by selecting the 
appropriate tab displayed at the top of the property page window display. 

FIGURE 3 illustrates an intermediate display presented as part of the "drag and drop" procedure for creating a new 
2$ property sheet system including a property page lorn" from the first property sheet system of FIGURE 2. 

FIGURE 4 illustrates a second property sheet system including the property page "torn" from the first property 
sheet system illustrated in FIGURE 2 and which is displayed simultaneously therewith. 

FIGURES 5A and 5B depict the selected display states of a dynamic icon for aiding a user in "docking" a property 
page removed from one of the property systems for placement within another sheet system. 
30 FIGURE 6 is a flow chart diagram illustrating the steps involved in removing a property page from a property sheet 
system and placing it in a second property sheet system, as depicted in FIGURES 2-4. 

FIGURE 7 is a schematic illustration block diagram of the software components utilized in accordance with the 
teachings of the present invention; 

FIGURE 8 illustrates the object classes, and their relationships, in accordance with the teachings of the present 
35 invention. 

FIGURES 9A-9C illustrate parent-child relationships of particular object classes depicted in FIGURE 8 and used in 
the software coding according to the teachings of the invention. 

FIGURE 10 is a hierarchical schematic illustrating the derivation of key property pages from a property page base 
class according to the teachings of the present invention. 

40 

Description of Illustrated Embodiments 

The removing or tearing of property pages from a property sheet system, in accordance with the teachings of the 
present invention, extends the user interface of standard Windows/Windows 95/Windows NT property pages to enable 
as a user to change values on separate property pages simultaneously without changing visual context. The user can grab 
the active property page and pull/tear it away from the property sheet system and place it in an existing or newly created 
property sheet system. However, one of ordinary skill in the art, in accordance with the teachings herein, understands 
the invention to be applicable to GUI's in other operating environments, such as, for example, X-Windows, Motif, and 
IBM OS/2. 

so The practice of the invention includes a computer, such as the computer 2 illustrated in FIGURE 1 . The computer 
2 typically includes input-output hardware 3. a central processor 4, random access memory 5. cfisk storage 6, a key- 
board 7, pointing device, such as a mouse 8 and a display monitor 10. The Input/output hardware 4 connects the com- 
puter 2 to, for example, a network. 

FIGURE 2 illustrates a typical computer display screen display 1 2 of a property page 1 4 of a property sheet system. 

55 The property page 1 4 in FIGURE 2 is used for configuring the keyboard display 16 of an application program that mon- 
itors and controls industrial processes. One such industrial process control system is the l/A SERIES® System availa- 
ble from The Foxboro Company, of Foxboro, Massachusetts, USA. However, an industrial process monitoring system 
is merely one example of the type of environment in which property pages ar typically very useful; the present inven- 
tion is useful in many computer application programs, such as word processors, spreadsheets, communications pack- 
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ages, web browsers, etc. However, in the particular embodiment illustrated here, the property pages are used to 
configure a keypad annunciator of an industrial process control system, such as the keypad annunciator 16 in FIGURE 
2. Many of the keys of a keypad annunciator 1 6 are configurable, via property pages, such that a given individual key is 
associated with a particular alarm state of the industrial process control system; occurrence of that alarm state causes 
5 the key to change appearance. The key is also configurable such that selecting the key wsth the mouse can initiate 
selected corrective action or display a selected process graphic. 

To lear" a page from a property sheet system, the user positions a cursor over the body (i.e., generally anywhere 
other than an edit field or the tab representing the property page 14) of property page 14 and provides an input signal, 
typically by depressing a button on the mouse. During this tearing, or selection, process the user is presented with an 
10 outline of the property page while the mouse is pressed, and the outline can be positioned by "dragging" it anywhere 
on the display screen. FIGURE 3 illustrates the outline 20 of property page 1 4 that is in the process of being torn from 
its property sheet system. Once the desired position is found, releasing the mouse button signals the application to cre- 
ate a new property sheet dialog system and populate it with the torn-away property page. Typically, the original property 
page 14 is removed from its original container, e.g., the first property sheet system, and is only available in the second 
is property sheet system. The user can view and change values using different property pages in one visual context that 
is, to view them simultaneously positioned above the desktop 1 3. FIGU RE 4 illustrates the simultaneous display of two 
property pages, the torn page 14. displayed in the display window 24 of the newly created property sheet system, and 
property page 22, now displayed in the original property sheet system display window 1 5, and corresponding to the tab 
25 labeled "displays." The tab 18 labeled "actions" in FIGURE 2 is removed from property sheet display window 15 and 
20 now appear in display window 24 in the newly created property sheet system, as illustrated in FIGURE 4. The property 
page 14 and the property page 22 are now displayed concurrently, and the user can exchange data with either of them. 
Typically, as the user interacts with one of the displayed property pages, the other is updated, as necessary, to reflect 
the data exchange with the other. For example, rf the display window 24 of the newly created property sheet system is 
active, that is. the user is exchanging data with the property page 14, the property page 22. displayed in the non-active 
25 window 15 of the original property sheet system, is updated, as necessary, to reflect the any data input by the user to 
the property page 14 displayed in window 24. 

In addition to being able to create a new property sheet system for displaying the selected property page, the user 
can place the selected property page into an existing property sheet system. The user attaches, or docks, a "torn" prop- 
erty page into an existing property sheet system by dragging the outline 20 over the top of a property page displayed 
30 by that system. Releasing the mouse button when the outline is so positioned docks the property page into the property 
sheet system. As discussed immediately above, a displayed property page in a non active window is updated, as nec- 
essary, to reflect any input by a user to a displayed property page in an active window. Using the docking procedure, 
the property page 14 in FIGURE 4 can be selected and placed back into in the original property sheet system for re- 
display in display window 1 5. 

35 A visual cue. such as a dynamic icon 28 in FIGURES 5A and 5B, is provided to assist in the tear-away/docking 
operation. During the dragging process, the user is provided with a symbol such as dynamic icon 28 that shows two 
puzzle pieces. When the drag box is over a dock-site, i.e., over an existing property sheet system that can accept the 
property page being dragged, the puzzle pieces join and appear as a second display state 32, thus signifying to the 
user that the dragged page can be docked e.g.. accepted into the that system. FIGURE 5A illustrates the dynamic icon 
40 in the first display state 30 wherein the puzzle pieces are separated, indicating that the drag box or geometric shape 20 
is not properly positioned for a property page to be docked. 

Trie invention uses the logic depicted in the operational flow chart illustrated in Figure 6. Starting at decision box 
34, pressing a mouse key when the cursor is within a property page "tears" the property page and leads along the "yes" 
branch of box 34 to box 36. As the mouse is dragged, that is, moved with the mouse button pressed, an outline of the 
45 property page is drawn on the screen. This process will continue until the user releases the mouse button. Releasing 
the mouse button leads from along the "yes" branch of box 36 to decision box 38, which determines whether the torn 
property page can be docked, that is, whether the drag box 20 is positioned over a property page of an existing property 
sheet system. If docking is possible, the torn page is docked into the "target" system, as in box 42; if the page cannot 
be docked, a new property sheet system is created for inclusion of the torn property page, as indicated by box 40. 
so Finally, in box 44, the torn page is removed from the original property sheet system, and if no other pages remain in the 
original, or source, property sheet system, the system is deleted, or destroyed. In the remainder of the specification, the 
object classes and coding to perform the above-descrfoed operations are described. 

The present invention uses techniques of object-oriented programming. In object-oriented programming, routines 
are separate entities that include both data and functions, or methods, for processing the data. Object-oriented pro- 
55 gramming differs from traditional structured programming, which relied heavily on subroutines, and in which data and 
the routines that handled the data were usually strictly segregated. Structural programming is organized in terms of 
computer details, such as files, record, and sorting algorithms; object oriented programming is organized in terms of the 
physical entities, the "objects." that exist in the environment in which the problem is to be solved. Th data and methods 
stored in a object represent, respectively, the attributes of the physical object and the actions a object is capable of car- 
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rying out. Objects are related t classes; an object is said to be an instance of a dass. A class is not an object, but a 
template that instructs a compiler how to construct an actual object. 

Those of ordinary skill in the art of modern programming are familiar with object-oriented concepts such as encap- 
sulation, inheritance and polymorphism. Encapsulation refers to combining data and functions, or methods, that proc- 
ess the data into a single object, wherein the internal details of the methods and data may be largely hidden. 
Inheritance refers to a derived class inheriting the features and capabilities of the base, or parent, class. The derived 
class can then be modified to suit a particular need. Polymorphism allows objects whose properties differ to be able to 
function together. That is. the interfaces through which objects exchange messages are standardized and not depend- 
ent on the exact internal working of an object. Because of encapsulation, polymorphism and inheritance, object ori- 
ented-programming is a modular approach that reduces the amount of coding a designer of a new system or function 
needs to perform. Objects can be joined in a coherent procedure in which objects can be added, modified or deleted 
without a designer having to rewrite a whole application. A considerable amount of code written by others is reusable, 
and is often reused. For example, the Microsoft Foundation Class (MFC) Library is a set of more than 100 classes 
designed to help C++ programmers write Windows-based programs. The present invention built upon classes from the 
MFC version 4.1 library. 

Accordingly, described herein are only those class definitions, and code segments, necessary for one of ordinary 
skill in the relevant programming arts, possessed of all the teachings herein, to make and use the invention. Classes, 
objects and codes well known to. or easily created by. those of ordinary skill in the art, or available in published libraries, 
such as MFC library, are not described, or if described, are only briefly discussed. 

The present invention provides for a sophisticated property sheet system that supports modeless operation and 
tear-away property pages. The system uses the standard system software components illustrated in FIGURE 7. The 
components include the application frame window 46 and the property sheet system 48. In general, property sheet sys- 
tems are implemented using three components: a property frame 48A, a property sheet 48B, and one or many property 
pages 48C. These three components 48A-48C are related. The property pages 48C are the children of the property 
sheet 48B; the property sheet 48B is the child of the property frame 48A; and the property system 48 ts owned by the 
application's main frame window 46. Because the property frame 48A is typically a top-level window, it generally cannot 
be a child of another window, but it can be owned. 

The present invention extends the standard property sheet system, such as that in FIGURE 7, by extending the 
standard classes to allow the tearing of property pages, the creation of new property sheet systems, and the docking 
of torn property pages into existing property sheet systems. The classes are illustrated in FIGURE 8. 

The application frame window class 50, labeled CACRFrameWnd in FIGURE 8, provides management support for 
the property sheet system 55. The application frame window class 50 provides property page dock support, property 
page availability handling, and property sheet system creation. The application flame window 50 constructs the prop- 
erty sheet system 55 with a creation mask that indicates which property pages 56 to create. Additionally, the application 
frame window 50 provides the notification interface used by the property sheet system 55 when property or selection 
information has changed in a property page 36. 

The property sheet system 55 is comprised of three distinct parts. The first and least significant of these compo- 
nents is the property sheet frame class 52. The property sheet frame 52 is a mini-frame window that is used to house 
the property sheet system 55 window. The property sheet frame 52 allows the property sheet system 55 window and 
pages 56 to be operated in an modeless fashion. The property sheet frame 52 creates the property sheet 54, hides 
itself when closed, and provides access methods to Hs owned property sheet 54. 

The property sheet class 54 provides management support for the key property pages 56. This support includes 
property page creation, property page docking support, and property page update facilities. 

The individual property pages 56 constitute the final component of the property sheet system 55. Each property 
page 56 provides specific edit functions for a portion of the data exchanged with an application program. Each property 
page is derived from a base property page that provides application-specific property page functions. The base prop- 
erty page provides tear-away page support, and facilities to update a keyboard or be updated from a keyboard. The 
base property page also provides an iterative mechanism for setting property information for multiple keys of keypad 
annunciator 16 in FIGURE 2 to facilitate disabling of controls. 

Further elaboration is provided below, in a separate section on each of the components. Class definitions and a 
description of the instance variables and methods for the property frame dass, property sheet dass. and property page 
classes are provided. Important code sections for the property sheet and property page classes are fisted at the end of 
the specification, and additional code, induding code pertaining to rraxfification of the application frame window dass 
is provided in an appendix. Coding for the property sheet frame class is not provided. 

Application Fr ame Window Class 

Coding for portions of the application frame window class is provided in the appendix. 
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Property Sheet Frame Class - CProDertvSheetFrame:CMiniFrameWnd 

The property sheet frame 52 allows the property sheet system window and pages to be operated in a modeless 
fashion. TTie property sheet frame 52 can operate to create the property sheet, to hide itself when closed, and provides 
access methods to its owned property sheet. 

As shown in FIGURE 8 and in FIGURE 9A, the CPropertySheetFrame 52 provides the harness window for the 
property sheet system. The CPropertySheetFrame 52 creates, destroys manages visibility, and facilities modeless 
operation of the property sheet system. 

The CPropertySheetFrame class 52 is defined below in Tables 1 and 2. 

Table 1 - CPropertySheetFrame Class Definition 




Table 2 - CPropertySheetFrame Data Definition 



Name 



45 



Type 


Access 


CACRPropertySheet* 


private 


UINT 


private 



Below is a description of the data and methods of the CPropertySheetFrame 52. 
Data: 

55 m_pACRPropertySh et: This data member is a pointer to the property sheet system that is created and managed 
by this frame. 

m_wCreatePageMask: This a data member s the initial page creation mask used to define this property sheet sys- 
tem. The page creation mask is a bit field that indicates to the property sheet system which property pages to create. 
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Methods: 



CPropertySheetFrame(UINT wCreatePageMask): This method is the constructor for the CPropertySheetFrame 
class. The constructor will store the specified page creation mask internally and use it later during the creation process. 
5 The constructor will initialize the mjDACRPropertySheet member variable to NULL 

-CPropertySheetFrameO: This method is the destructor for the CPropertySheetFrame class. The destructor will 
destroy the m _pACRPropertySheet member variable. 

GetPropertySheetO: This method returns the m_pACRPropertySheet pointer. 

OnCreate(LPCREATESTRUCT IpCreateStruct): This method handles the creation of the frame window. This class 
w customizes the creation process by creating the property sheet system at this time. The property sheet system is cre- 
ated with the page create mask. mjwCreatePageMask. that was specified during class creation. 

OnCloseO: This is a method that intercepts the normal window close behavior. The default behavior of the close 
process is to destroy the window and this class. This method simply hides the window. The destruction of this class is 
the responsibility of the CACRFrameWindow. 
15 OnSetFocus(CWnd* pOWWnd): This is a method that forwards the focus handling to the embedded properly sheet 
system if one is defined. 

OnActivate(UINT nState. CWnd* pWndOther, BOOL bMinimized): This is a method that forwards the activation 
handling to the embedded property sheet system if one is defined. 

20 Property Sheet Class - CACRPropertvSheet:CPropertvSheet 

The CACRPropertySheet 54, illustrated in FIGURES 8 and 9B, provides support for the key property pages. 
CACRPropertySheet customizes the default property sheet behavior by providing automatic property page creation, 
property page docking support, and property page update facilities. The CACRPropertySheet class 54 is defined below 
25 in Tables 3 and 4. 

Tabic 3 - CACRPropertySheet Class Definition 
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Table 4 - CACRPropertySheet Type Definitions 



Musk 

j*Yxx\\ :Xx ; : -x:X .xX>.;x: V-x-;* '/ : : . 

, o ^ 

S < " - v ^ XJ 

\?; -,';r • ■ . . ■. 

Xwv^x^x;;;^^ 

:xxx : : xx>xx:-x : : : :->::-X ;ox-x-x<X;c:->:x:^vX->^ x^.-..-. v , 

\" »' ■ :\.;.:X-' : X-- ; . 

x:>xx,x-X; ^;.s?xV;xvx : .>-; Z&i&C!:* S-xx xxxx- 

. ' xV:\. Up- 



value 



0x00000000 



0x00000001 



0x00000002 



0x00000004 



0x00000008 



0x00000010 



0x00000020 



0x0000003f 



vX x U?XAV. : ^ : X.^vi 



Oxffiffiff 



Masks : 

The following masks are used to define property pages that are used in the CACRProperySheet implementation. 
NO_PAGES: Specifies no pages. 

PAGE_ACTIONS: Specifies the Alarm Actions Property Page. 
PAGES_DISPLAYS: Specifies the Display Property Page. 
PAGEUP ROGRAMS: Specifies the Program Property Page. 

PAGEjCOMMANDS: Specifies the Command Property Page. 
PAGEJVLARM JJST: Specifies the Alarm List Property Page. 
PAGE_ALARM_COLOR: Specifies the Color Property Page. 
LEGAL_PAGES_ONLY: Specifies all the legal Property Pages. 
ALL_AVAILABLE_PAGES: Specifies all pages, legal or otherwise. 

Method?: 

CACRPropertySheet(CWnd* pWndParent. UINT wPageCreateRag): This is the constructor for the property sheet 
system. The constructor will invoke the CreatePage member with the specified page create mask. 

-CACRPropertySheetO This is the destructor for CACRPropertySheet. The destructor will delete all ed property 
pages. 

OnCreate(LPCRE ATESTRUCT IpCreateStruct) : The OnCreate handler automatically snaps this window to the cli- 
ent region of its parent typically the CPropertySheetFrame. 

PostNcDestroyfJ; This method calls the default PostNcDestroy handler and then deletes itself. 

CreatePage(UINT wPageMask): This method win creates the property pages specified by the page mask. All cre- 
ated property pages are automatically added to this property sheet. 

DestroyPage{UINT wPageMask): This method will find the page with the specified mask, remove it from the prop- 
erty sheet system, and destroy it The page mask must specify a single page for this method. 

lsPageEnabled(UINT wPageMask): This method will determine it the page specified by the page mask is present 
in this property sheet system. This method will return TRUE if the page is found, FALSE otherwise. 

GetPageMask(void): This method will return the page mask for all the pages ed in this property sheet system. 

RndPage(UINT wPageMask): This method will find the page specified by the page mask. This method will return 
the specified page H it is found. NULL otherwise. 

TearOffPage(UINT wPageMask): This method will request the main frame window to create a property sheet sys- 
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TO 



tern in the specified page mask, remove the specified page from the property she t system, and if the property page 
removed is the last on kill this class. 

UpdatePageControl(void): This method provides a work around to a MFC 3.0 bug concerning the automatic redraw 
of the page control used in the property sheet system. 

Property Paae - CACRPropertvPaqe: CPropertvPaae 

The CACRPropertyPage 56. as illustrated in FIGURES 8 and 9C. provides the core behavior for the key property 
sheet system for the process control application program. The key property sheet system is used to configure the keys, 
of the keypad annunciator 1 6 in FIGURE 2. CACRPropertyPage 56 provides tear-away page support and facilitates set- 
ting of properties from and to a target data source. 

The CACRPropertyPage class is defined below in Tables 5 and 6. 



15 



Tabic 5 - CACRPropertyPage Class Definition 



20 



25 



30 



35 



40 



45 



50 



55 



UINT wPagelD, 
UINT nlDTemplate, 
UINT nIDCaption 


Nothing 


public 


no 


LPCSTR 

IpszTemplateName, 
UINT nIDCaption 


Nothing 


public 


no 


void 


Nothing 


public 


yes 


void 


UINT 


public 


no 


void 


void 


public 


yes 


void 


void 


public 


yes 


void 


CACRProper 
tySheet 


public 


no 


HWNDhWnd, 


void 


protecte 


no 



LPRECT pRect 

HDC hDC, void 
LPRECT pTrackRect, 
BOOL bKillTrack 

LPRECT pTeaiOffRect void 



UINTnFlags, CPoint void 
point 

UINTnFlags, CPoint void 
point 

UINT nFlags, CPoint void 
point 



protecte no 
d 



protecte no 
d 

protecte no 
d 

protecte no 
d 

protecte no 
d 
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Table 6 - CACRPropertyPage Data Definition 









I RECT 
BOOL 


protected 
protected 












BOOL 
BOOL 


protected 
protected 










SIZE 


protected 








RECT 
POINT 


protected 
protected 








9 UINT 


protected 



Data : 

mjTrackRect: This variable s the property page tracking rectangle during a page tear operation. 
m_blsTracking: This variable indicates that the property page is in the process of being torn off. 
25 mJalsTearable: This variable indicates that the current property page is tearable. 

rnbDHherLast: This variable indicates the state of the last drag track render operation. To maximize visibility the 
track rectangle is rendered in a combination of dithered states and non-dithered states. 
m_sizeLast: This variable s the size of the last track render operation. 
mjrectLast: This variable s the rectangle that was previously rendered during the drag operation. 
30 m_ptStartPoint: This variable s the starting point of the drag operation. The start point will maintain the relative posi- 
tion of the drag rectangle to the mouse. 

mjwPagelD: This variable s the page id of this property page. The page id is defined on creation of the property 
page. 

35 Methods: 

CACRPropertyPage(UINT wPagelD.UINT nlDTemplate,UINT nIDCaption): This is the constructor for the 
CACRPropertyPage dialog. The constructor requires specification of the page ID, a dialog template, and a caption. 
CACRPropertyPage(UINT wPagelD .LPCSTR lpszTemplateName ( UINT nIDCaption): This is a constructor for the 
40 CACRPropertyPage dialog. This version of the constructor allows for the specification of the template using a string. 
~ CACRPropertyPageO: This is the destructor for the CACRPropertyPage class. 
GetPagelD(void): This method returns the mjwPagelD member variable. 

BeginPropertySet(void): This method provides a hook for derived property page classes to initialize data state 
information to properly reflect data values under multiple keys. 
45 EndPropertySet(vokj): This method provides a hook for derived property pages to end the property setting process 
by reflecting collected state information into the property page controls. 

GetPropertySheet(void): This method returns the parent property sheet. This method will ASSERT if the parent 
property sheet is not of CACRPropertySheet style. 

ClipRectToWindow(HWND hWnd.LPRECT pRect): This method will clip the specified rectangle to the specified 
so window. The method will maintain the size of the specified rectangle if possible. 

Track(HDC hDC.LPRECT pTrackRectBOOL bWHTrack=FALSE) : This method performs tracking for the property 
page drag/tear operation. 

TearOffDiak>g(LPRECTpTearOff Rect): This method performs the property page tear operation. It determines it the 
specified rectangle represents a tearable state and if so performs the tear operation. 
55 OnLButtonDown(UINT nFlags, CPoirrt point): This method handles the left mouse button down processing. This 
method will start the property page tear operation. 

OnLButtonUp(UINT nFlags, CPoint point): This method handles the left mouse button up processing. This method 
will end th property page tear operation. 

OnMouseMove(UINT nFlags. CPoint point): This method handles mouse move processing. This method will drag 
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the page tear rectangle if th mouse button is pressed and the page tear operation is underway. 



Key Property Pages 



In the application described here, wherein the property pages are used to exchange information about, and to con- 
figure, the keys of keypad annunciator 16 in FIGURE 2. the key property pages are derived from the CACRProper- 
tyPage base class, as shown in FIGURE 10. The property pages provide specific edit operations for the key data. 

Each property page will be implemented in a similar fashion. In general, each property page will provide the follow- 
ing interface, as set forth in Table 7. 



10 



15 



Table 7 - CACRGenericEditPage Class Definition 



N;ime 



Parameters 



UINT wPagelD, 
UINT nIDTemplate, 
UINT nlDCaption 

LPCSTR 

IpszTemplateName, 
UINT nlDCaption 

void 



void 
void 



Returns 



void 
void 



Access : Virtu 



Nothing public no 



Nothing public no 



Nothing public yes 



public yes 
public yes 




35 Code sections for the property sheet and property page classes, as well as code sections pertaining to modification 
of the application frame window class, are provided in an appendix. The code is written in the C++ programming lan- 
guage, but can be used as the operational foundation for other implementations. 



40 



45 



50 



55 
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APPENDIX 



C++ Code for CACRPro pertvSheet Class 



// * * * 

// 

// 

// Cl4ss: CreatePage 

// Description: Create the property page for this wsk and add it to the lysten. 
// Thi* routine will create nultiple pages if multiple aasks ere 

// specified. 
// 

// Returns: Bool 

// 

// * . s 

1 CModelessPropertySheet::CreatePage(UIKT wpageMask) 
CPropertyPage* pPage; 



// Determine if the individual page types 

// are defined and create and add then to the 



// sheet. 

// 

if (wPageMask a PACE ACTIONS) 
< 

pPage - new CAlnActlonsO ; 
AddPaqetpPave): 

I 

if (wpaceMask 4 PACE^OISPLAYSI 

pPage - new COlsplayListPsgeO ; 
AddPage (pPage) : 
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\ 

if (wPageMajk i PACE P ROC RAMS) 
( 

pPage - new CProgreaLlitPegeU ; 
Aour«ge iprtge) ; 

It (wP*q t K*ik 4 PAGE COMMANDS I 
I 

pP&ge - new CCoeoaandDlgO j 
^ AddPage(pp*g«) / 

If <wp* g eMAsk 4 PACE ALARM LIST) 
I 

pPage • new CAleraListO; 
AddPegetpPagel « 

) 

if (wPageKajk 4 PACE ALARM COLOR) 
( " 

pPage - new CNewAlamColor {> / 
AddPage(pPage) i 



» 



Method: DcstroyPage 
. . Description: ThU wchod toasts the property pj 9 « associated with this Mik. 
// this is used when « property page has been reaoved treo one sheet 

// and put into another sheet. 

// 

// Returns: Bool 
// 

// 

void CModeles s Proper tySheet: : Destroy Page (UXXT wpagettask) 
CPropertyPage* pPropertyPage? 

// 

// Get It. Remove It. KILL It. 

// 



if ( (pPropertyPage - FlndPageWPageMask) | !- HULL) 
t 

RenovePage (pPropertyPage) : 
delete pPropertyPage; 



) 
) 



// 

// 

// 

// Class: rindPage 

// Description: Get the property page pointer based on a nesk 
// Returns: Bool 

// « 

opertyPage* CModeles sPropertySheet i: rindPage (UIMT wpageaask) 
CACRPropPage* pPage - kull; 
for (int 1-0/ KCetPageCountO t !♦*> 

// An I the guy we want) 



// 

y* 

// Class: CHodeles3propertySheet 

// Description: This defines the core modeless property sheet. 

// 
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i tine 
•define 
♦de£in« 

(define 

•dtfint 
•define 
Cd«£in« 



WO PACES 
PACE ACTIONS 
PACE~OXSPLAXS 
PACE PROCRAKS 
PACE~C0MMXKDS 
PACE ALARM LIST 



OkOOOOOOOO 
0x00000001 
0x00000002 
0x00000004 
0x00000008 
0x00000010 



PACE_AlARM_COLOR 0x00000020 



lifd.f sorrpAMO. 



•define 
■define 
Itlst 
•define 
(define 
•endif 



LEGAL PACES OHLT 0x0000003f 
ALL_AVAILABIX_PACeS Oxff ffff ff 

LEGAL PAC£S_QNLY 0x0000001 f 
hLLJ&kl LAB IXPAGES Oxffffffdf 



cless CModelessPropertyShcet; 
class CKevDoardCore; 
elass CACfUCeyj 



class CModelessPropertyShcet : public CPropertySheet 



prlvste: 

CXeyboerdCore* 



■ j>Own e rK« ybo s rd; 



pubiic: 

OECLAAnjmiAMXCtCModeleiePropertySheet) 
CKodelessPropertyShect 
-CModeletsPropertySheet 



// Attributes 
void 
void 
30OL 
UIMT 

CPropertyPage* 

void 

void 

void 



CreatePege 

Destroy Page 

IsPegeCnabled 

CetPageHask 

TindPaqe 

Tear Of fPage 

UpdetePageControi 



ICKnd* 

m 



pWndParent,UlNT wPagcCreateFlag) : 



(UIMT wPegetUsk); 
(UINT vPagerlask); 
(UIMT WagcMask); 
(void) ; 

(UXItt vPageKask); 

(UIHT w?»ge«ssk,LPR£CT pTearOf fRect) ; 
(voldj ; 



SetPropectlesrronXeyboard (CKeyboardCore* pXeyboerd) ; 



if l ((pPage - iCACRPropPage- ) CetPage (i> ) !- HULL) ti 

(pP*ge->I»Kir.dOC (RUNTIME CLASS (CACRPr op Page) ) ) it 
(pPage->CetPageID<) t wPageKask) ) 

( 

return pPage; 

I 

I 

ASSZ3X(?Page !- NULL); // If ve art asking lor a KULL pige soae 

// bogus is going on. 

return pPage; 



// 

// * 

// 

// Class: XsPageEnabled 

// Description: This routine loops through the pagct associated with this 

// dialog system and dec •mines if they are present. 

// 

// Returns: Bool 
// 

// 

BOOL Ctode lets Property Sheet:: XsPageEnabled <UIHT wpageMask) 
i 

CACRPropPage* pPage - HULL; 

for tint 1-0j KCetPageCount |) t !♦♦) 
( 

7/ Am X the guy ve went? 
if { ((pPage - (CACRPropPage*) Get Page (I) ) I- HULL) it 

(pPage->lsKlndOf (AUNTXKEjCLASS (CACRPropPage)) } it 
(pPage->GetPagcIDO * wPlgeMask) ) 

i 

return TRUE: 

) 

) 

return FALSE; 
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10 



15 



It 

// 

// 

// Clin; CetPegettasfc 

// Description: This routine looot throuoh the p*g«i «**oci*t«d with this 
// dialog system end collect* their page Miki. 

// Returns: UIHT 

// • • 

UIKT Qfodelas sPropertySheet : iCe t PagcMaak < void) 

OXMT wPegeifask - 0; 

CACRPropPage* pPage - HULL; 

Cor tint l-Oj KGetPegeCountO ; 
( 

// A* I the guy wt wantl 
If < UpPage - (CACRPropPage*}CetPage(l)) !- NOIL) 44 
<pP*g«->Is>CindOf <ROVTIK£_CLASS (CACRPropPage) J J ) 
wpegctiask I- pFage->GetPageID() » 

I 

return wPsgeMask; 



//• 



20 



Cl*.s»: PageChanged 

// Description: this routine Is called by the Property pages when something 

// has occur ed that changes their data, u, will W U the keyboard 

// coce so he My update his indorsation. 

// Returns: So thing 



// * ••••• * . , 

y * •••••• ♦ ...... 

// Kethod: TearOffPage 

// Description: This routine renoves tha requested pege cron this sheet 
y and tells the frame to create a new one. 

// Returns: Nothing 
// 

// 

d CKodelessPcopercySheet: :Teer0f fPage (UINT vPageMasfc,LPRECT pTeerOtlRect) 
CFra*eWnd» pHewPraoe; 

til t- HULL) MrC * M * (Cr " m * HftdMACRCetMAlnV1 ^ 

i 



35 



40 



45 



if (CetPageCountO — II 

Get Parent O ->Oes troyWindow () ; 

//-- 



// ; 

// It it Is the last page we should coooic 
// sucide 

// 



else 
{ 



// Get It. Reaove It. KILL It. 

// 



DestroyPege iwPageMask) ; 



// 

// Put the new one on top 

//- 



// - — - 

U (pMewrraae !- (Crreaewnd* ) Get Parent () J 
pNewrreiu->BringWlr>dovToTopM t 



50 
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// 

// 

// Method: UjxuttPtgeControl 

/.' Description: This asthed f«rc*s the coat col used in the property pagej to 

// t« redrawn. 

// 

// Return*: Ko thing 
// 

U * 



void atodelesaPropertySh«et::UpdatePageControl(vold) 
a tabRov.SetCurSeMa tabRow.CettteaCount (I -i) * 

) 



C++ Code for CACRProner tvPagc Class 



// * ......... 

// • * 

// 

// Class: CACRPropPage 

// Description: This defines the alarn color dialog. 
// 

// 

class CKeyboardCore; 

class CACRKey; 

class CModelessPrope TV/Sheet ; 

class CACRDocuaent; 

class CACRPropPage : public CPropectyPage 

CECLARE_.0YMA.HIC :CACR?ZO??age) 

protected: 

PXCT s_rTrackRect; 

BOOL sTblsTr setting; 

BOOL sTblaTeacabie; 

BOOL »~bOi the r Last; 

SXZC (i'ltteLast; 

RECT a~rectLast; 

POINT njptStartPoint; 

UiNT »_wPageID; // System defined user aask 

BOOL n SEr.»b LeTca eking ; 

BOOL rTselectedKeyCount; 

BOOL n'blslnited; 

// Construction 
public: 

CACRPropPage (OIKT wPacelO.UINT nXOTcsplatc, UlUT nlOCaptlon-01 ; 

CACRPropPage CLPCSTR lpssTeaplateNa»e.OXKT nIOCaption); 

-CACRPropPage O i 

victual BOOL OnSetActive U ; » 

virtual BOOL CanClose (void) (return TRUE;}; 

UINT GetPagelD (veld) t 

vlreual void SetPropertl«sfronJteyboacd (CXeyboerdCore- pKeyboard); 

victual void SecXeyboardrcoAPropertles (CKeyboardCore* pKeyboard. LONG iHint-OL) ; 



virtual void 
virtual void 
virtual void 
virtual void 
victual UINT 



BtginPropartySet 
Set Proper tyfroaKey 
St cKeyrroaPrope rty> 
End?ropertySet 
CetUndoOpe cat lonID 



CKodelessPropercySheec* Get Prop* rtySheet 
CACROocuaent* Get Document 

CKeyboacdCore* GetXcyboard 



(void) (I i 

(CACRKey* pKeyJ < ) 

(CACRKey pKey, LOKG lHlnt-01 {J 

(void) (J 

(LONG lHint) (return STA.I0_EDXT.UKDO; > ; 

(void) ; 
I void) ; 
(void) ; 



// Ola log Oata 

//( (ArX_OATA(CACR?;opPaget 
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//J ) AFX_DATA 



// Override 

/ / ClsssWl**rH « ..<_.... l «... ... 



protected: 

//HAFX VIRTU AX 



// Implementation 
protected: 

void 

void 

void 



CllpRectToWindow 
Track 

T.arOffOialog 



//#?™ r * ttd Q "«9« functions 
// { (AFXjiSC (CACRPropPage J 
virtual BOOL OnlnltDiAlog 
«•■«» void OnLButtonDown 
void OnLButtortOp 

DEC LAJR£_MES SAG E_KAP < | 



(KWKO hwnd, LPRect pRect); 



0; 

(OIMT nFlag., CPolnt point); 

<UXNT nni„, cPotnt point 

I0IHT nfUqi, CPoint point) x 



inline UIHT CACRProp?ace::GcCPageID(void> 
return o_«P*geI0; 



• endif 



// ? 

// • 

// 

// Method: CACR?ropPage::CACRPropPage 

// Description: This routine constructs the ACtC Property P*g« 
Returns: Ko thine 

// 

//* • 

CACRPropPage::CACRPrcpPage(UtNT vPageID,UlHT nIDTc*plate,UINT nlDCsption) : CPropcrtyPage(nXDTe:aplate,nloC 
( 

n_«Pic»I0 - wPageXO; 

nTbEnAbLeTrackir.; - FALSE; 
tt_bISTrac*ir.g * FALSE; 

a~bIsTearabie - FALSE; 

m_bDltherLast - FALSE; 

w_s ixeLast.cx - m siz.eLest.cy - 0; 

: :SetRectEapty Ua recttlst); 
a Select edKeyCoun? - 0; 
a_blslnited - FALSE; 

/V((AFX_0ATA IMTtCACRPropPegel 

// N0T2:~the CiassWlierd will Add oewfcer initiAltxation here 
//) ) AFX DATA tM:T 

) 



// ♦ 

// 

// 

// Method: CAC?.PropPage: :CACRPropP«ge 

// Description : This routine constructs the ACTC Property Page 

// Returns: Nothing 
// 

// • ♦ 



-RPropPace: :CACRPropPage (LPCSTR IpszTeap late Kane, UIMT nlDCaption) : CPropertYPege(lpstTe«plAteNane,nlDC 

( 

// ( ( AFX__DA?A__INTT (CACRPropPagel 

// MOTE: the ClassWlzard will Add oenb«r initialization here 
//))RrX CATA IS IT 

I 
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" • • ••• 

// . 

// Cl*.^? Or.l£utt*r.Oc~ 

// Description: Tear Away chia popup end ukf * aodeleas dialog out of it . 

// Returns: BOOL 
// 

// • 

void CACRPropPage::OnlButtonDown(Oltrr nf/lags, C?olnt point) 

WHO hDeaktop - : :GetDesktopwindov(| t 

if <CetParentO->IaWlndoWialble{J (< hDeaktop) 



HOC hDC 



:CetDC£x(hfkaktop,MJX£,CCXJ>ARCHTCLXP); 



// Render the popup outline 
CetClientRect (4» rTrackRecc) ; 

::HjpVlndovPolnts((^tSafeHvnd{>. hDeaktop, (LPPOIHT) km rTraekRect. 2); 

n.j>tStartPolnt - point/ ~ ' " 

n_blsTracklng - TROE; 

n_blsTaa cable - FALSE; 

n_b01therLast - FALSE; 

: : SttRsctCapty (4a_ractLasc) ; 

n_slxeUst.cx - a_sizeLaat .cy - 0; 

: :S«tCapture{GetSefeKwnd<)) ; 

// Render the popup outline 
Track (hoc, m_rTrackRecc) ; 

// Releaae the display cor.tex 
: :Rel«aaeDC (hDeaktop, hDC) ; 

else 

CPropertyPage: :OnLBuctonDo*n<t:riaga. point); 



// ••• * 

y 

/* Class: OnLButtonUp 

// Description: If tracking a popup ruke a nodtltsi dialog out of ic. 

// Returns: BOOL 
// 

// 

void CACR?ro??age::OnLButtonUp<UlNT nriaga, CPolnt point) 

if <a_t> Is Tracking) 

R2CT rClientRect; 

CetClientRect U rClientRect) ; 

WWD hDeaktop - : :GetDesktopwindow(); 

HOC hDC; 

ASSERT (hDeaktop); 

hDC - ::GetOC£MhDeaktop # NULL,DCX_PAREHTCL[P); 

// Undraw and zeltase dc 

• rack (hDC, 4n_rTrackRect,TRUE) ; 

::RtleaaeOC(hDeskcop.hDC) ; 



// Create the modeless property 
// sheet dialog here. 
If ((a_blsTearable) 44 i: :PtXnRect{4 rClientRect, n_ptS cart Point I) 
TearOf f Dialog C4n_rTrackRect); ~* wwnwi 
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■_bIjTr*cking - FALSE; 
a_btsTe*reble - FALSE/ 
::RelteseCapture<) t 

else 

^ CProptrtyPage::OnLfluttonUp(nFla g s, point); 



//♦••••••••* »*♦..«...************* 

II "*•*••••••••••••• 

// Glut: OnMouseMove 

// Description: Track the popup if it being torn **ay. 

// Returns: BOOL 
// 

//* ♦ 

void CACRProp?ace::OnHouseKove(UlNT nFlaga, CPolnt point) 

RECT rCllentRect; 

CetCllentRect UrClientRect) / 
if <3M>lsTrscking) 

KWO hOesktop - ::CetQesktopMlndow(); 
HOC hDC; 

ASSERT (hOesktop); 

hOC • ::GetOCEx (hOesktop. HULL, DCX^PARENTCLIP) ; 
if {!: :PtInRect UrClientRect, point)) 
int nDX,nOY; 
// If <.iJ>tsTeerable) 

II Track (hoc, (njcTrackRectl ; // Undrsw 

II RecsLcuUte the tracking rectangle 
nOX • point. x - a _ptStart Point. x; 9 " 

nOT - point. y - a_ptStertPoint.y; 

: :C£fsetRect (4m_rTrackRect,nOX,nDT) ; 

Ci lpRec tToWindow (hOesktop, 4a_rTrackRect) / 

o_ptStartPoint - point; // Remeber this poinc 

Track (hDC, 4m rTreckRect); // Redrav 
::RileaseDC (hOesktop, hOC); // Release 

a blsTe arable • TRUE; 

) 

else if (m blsTearable) 

( 

T rack <hDC,4a_rTrackRect, TRUE); // Undraw 
a blsTearable - FALSE; 

) 

I 

else 

CPropertyPage: : OnMouseMove (nflsgs, point); 



•define CX 90ROER 1 
■define CTBORDER 1 

•define TITLE HEIGHT 16 

// • 

// 

// Class: Track 

// Description: Render the tracking rectanaU in XHOR node on the specified 
display context. 

// Returns: BOOL 
// 

// 
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void CACRPcopP»<je:;Tr*ck(HOC hoc, LP RXCT ptreekRect. BOOL bKlilTreck) 

CtC* pOC-COC: :rcooH*ndU(hOC) ;. 

// default to thla friac 
CSlt« J i i • ( CX_BORDCR , cr BORDER) / 

*i determine new rect end site 

CRcct rect/ 

CBrush* pHhlteBrush - CBrushl :rroaHaodle( (KBR0SK) : :CetStockOb)ect (WHXTC BD n»n 
CBrush* pOltherBrush - CDC: :CetHalf toneBrushO ; «<*hite_BRUSHi l i 

Cfirush* pBrujh - pWMteBrush; 
H CURSOR hCursor; 

//Set track cect site 

rect - •ptreckRect; 

// Ose thick frame if we «re not over a docking 
// site ^ 

If (ACHCetilainKlndow(J-XUnOock(4rectl — HULL) 

*("•« " C«tSyste»Metrlc*<SH_CXrRAME) - CX BORDER; 
slxe.cy - CetSystenMe tries (SMjCY FRAME) - CT~80R0ER; 

pBcuxh - pDltherBrush; 
j hCurjor - Af«C«tAppO ->Lo«dCuc»oc(IDC_KOTOOCIXDJ 

else 

hCurior • XfxCetApp()->Lo*dCurior(XDC - OOCX£D] ; 

If IbKlUTrack II !a_bXaTe«rablc] 

slxe.cx • slxe.cy • 0; 
i "Cursor - Af xCetAppO ->U>«dStandardCursor UDCJUWOW) ; 

: : SetCursor (hCuesor) / 

// drau It end reaember lest sixe 
?OC->0r*wOc*qRect(4rect, lite, 4a ccctlast. « slxeLaat, 
a rtctUst - r e ct.- PBrUSh ' m - b0ith * rL * Jt 7 PDlt her Brush : pWhiteBrush) ; 
o^iiteLest - slxe; 
^ nj>oitherL* s t - (pBrush — pOitherBrush) .- 



// 



// Class: CUpRectToWindow 

// Description: 3^ o « uti "« clip* the specified rect.ngle to the specified 
// ° W * 
// Returns : BOOL 
// 

// • 

void CACRPtopPtge: :CUpRectToHtndow(HHNO hWnd, LPRECT pRect) 

RECT cCiicntRect; 
Int nWid th, nHe ight ; 

lifndel WU_A?P 

: :GetcTlentRect (hwnd, irCilentRect) ; 
.se 

: :CetWindovRect (h«nd, trClientRect) ; 
lenclf 

r.Kldth - pftect->righc - pRecwlett; 
aKeight - pRecc->bottoa - pRect->top; 

// Clip top end bottom 



i2 (pRectotop < rCUent Rect. top) 

pRect->co P - rClientRect.top; 
^ pRect->botto« - pRect->top ♦ nMeloht; 

else If (pRect~>bottom > xCilcntRect. hot torn) 

pRect->botton - rCllentRect .bottom; 
J pRect->top - pRect->boccom - nKeight; 
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// Clip left and right 
It (pRect->left < rClieotRect.leftl 
( 

pRecc->ietc - rCiiefttRecc.UCtJ 
pRect->right - pRect->left nMldth; 

) 

else if (p*ecc->right > rCllentRect .eight) 
{ 

pRect->rlght - rClientReet. right* 
pRect->left - pRect-> right - nttldthi 



) 
) 



//••♦•••• * % 

// • ••••• 

// 

// CUu: TeerOffDielog 

// Description: This routine creates another version of this dialog, only in 
// nodeless fona. 

// 

// Returns: BOOL 
// 

// 

Ida fine KIH MEW OELTAX S 
•define M I M~N EW~C£L7 A* 5 

d CRCRPropPage::TearOff0ialog(LPRECT pTearOf iRect) 

I 

KVHO hOeaktop - ::GetDesktop«lndovt); 

RECT rCllentRect; 

QiodelessPropectySheec* pPropertySheet - CctPropertySheet O t 

if 

// Convert the client coords to the 
// desktop coords to deteraine if the 
// tracking window has aoved enough to 
// tear it off. 

CctCUentRectUrClientRectl ; 

: ;Mapaindow?oints (GetSaf eHwnd I] .hDesktop, (LPPOlNTUrCllentRect. 2 J ; 

// 

// Cet this pages 10, create a new property 
// sheet with it, and destroy the page. 

// 

if (pPropertySheet) 

pPropertySheet->TearO«f Page (Get Page ID U.pTearOftRect) : 

) 



// * 

// • * • 

// 

// Class: CctPropertySheet 

// Description: This routine returns the parent property sheet In a digcstable 
// format. 

// 

// Returns: BOOL 

// ...............*V.e.. 

Oiode less Proper tySheet* CACRPropPage : :CetPropertySheet Ivoid) 
( 

CWnd* ptfnd - GetParentO; 

CKodelessPropertyShcet* pP rope rty Sheet! 

return pPropertySheet; 
return HULL; 
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C++ Code for ABBUcatjon fnnr 



// .............I ....... 

// 

//, K.thod: MdPropertyShtet 

// o«icriptipn: This rouclnt crests* 4 frs»e window with property shett, snd 

// popuUtei it with swailsble property p*g«s. 

// 

// Returns: C Props rty She strrsae* 



CPropertySht«crr«Lf CACRM*lnrreme::MdPropertySheet (CXeybosrdCore- pAcciTeKeybosrd, uimt wP*geM* ak, LFRECT pPro 
pertyRect) 

CPropertySheetfcsae* pPropeccySheetrrsne-KULL; t 

// A velid keybo4cd Is rtquir»<i 

ASSERT lpActiveKeybo»rd !- HULL) 2 

// tf the user is cresting * stsndsrd proptrcy frtme 
// we should give Chen sll the *v*il«blt psges 
if (wPageMask — ALL_AVAILABLE_PAGES> 
wPsgeHssk - CetAvtilablePsgeKaskO ; 

if (wPageHssk « K0_?KCES) 
cecum TALSC; ~ 

// Oetecaine if »** csn dock this sheet to *n existing 

// trsae. «e «« *>n docking node if the pPropertyftect Ls 

// specified. 

if ipPropcctyftcct 4ft { (pPropettyShcecrrsrac-CsnDocMpPropertyRsct) ) I- NULL) ) 

1 CModelessPropercyShesf pPropertyShsss - p?ropertySheetrra»e->Get?ro?«rtySheet {) ; 
pPropertySheet->Cre*teP*ge (wPsgeKeak) ; 
lifndef OOKTREIHIT 

pPcopectySh«et->SetSwnecKeybo*cd(pActiveKeybo*cd) ; 
pPropectyihtet->SetPrapertiesrro»Keybo4rdlpXctiveKeybo4td» ; 

lendif 

pPropercyShtec-> : Jpd*teP*geControl () ; 

) 

else 

// Watch out for those «&ctptoins 

TM 
< 

CRecc ctct4v,0. 0,0) ; 

CString strTitle; 

// Create this guy end position it. 
pPropeiV/SheecFrftse • new CPtoper tySheetFraoe (wPageMask) ; 

strTitle. EaptyO; 

if (!pPrcpertySheetrr*«e->Cre«te(KULL, strTitle. HS_POPU? I WSjCAPTIOH 1 US^STSHEHU. rect, this)) 
delete pPrspeztyShcet Frame; 

Upd4teKeyPr9pe7tyTltle(pPropertyShe«trr«iae.p*xtiveKtyboArdl » 

// Initialise Che data 
pPxopcrtySheetFrase->Cet Property Sheet n ->S«tOwnerKeyboardlpActi*e Keyboard) ; 
pPropertySheetFraae->GetFrop*rcySneec t) ->SetPropertiesP roaXeyboard(pActiveKeyboard) : 

// tf * property rect is specified use it to 
// position this guy 

if (pPropertyRect) 

p?rop«rtySa«etFr*ae->SctMindovpos (HULL, pPropectyftect->it ft.pr;op«ctyR«ct->top. O.o, swp nosizeis 

WPJ«OE0RDERI : 

else 

pPrepenyShcetrrenc«>CcnterWindot«(RCiiCetOi«logCcnterWindowU ) / 

if (!pPropertySheetrr*ne->IswindowVislble() ) 
pPropcztyShee?rrame~>ShowWindov<SH SHOWj ; 

) 
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* delete pPr ope rty Sheet Frame; 
p p C opercySheetFre»e - NULL; 

EM0_CATCH_M,L 



return 



p erope*tySheetrrei»e; 



•••*•••• •••••••••••••••••••••••••••••♦•••*•••••••••*•*• 

// Kethod: GetAvalleblePageMask 

// Ascription: This routine calculates the available page masks by enumerating 
ali the child property fraaes. 



// Return*: OIHT 
// 



UXNT CACRKainfrawe: :GetAwailabiePageH*ak<vold) 

1 UXNT vpageMask - LEGALJ»AGSS_ONLY ; 
C*nd' p«nd • this; 

// Loop through ell the child window «nd find the 
// fnota end edd their Page Mask to chls page mask. 

while ipwnd) 

1 it { < p*nd-> I slUndOf (RUNTIME CLASS (CFropertySheetrrame) ) 1 fct 
( pHnd->Get Parent () ->GetSafeHw«dO ~ GecSafeHwndm ) 

1 CPcop«ctySheetrreme» pPropertyFrene - (CPropertyShcetFrarae* ) pWnd; 

CModel«»sPropertySheef pPropSheec - p?ropertyFrarae->GetPropertySheet () ; 

wPsqeMask 4- -pPropSheet-XJetPegeMaskO ; 
p-nd - P Vnd->GetNextWindow(G*_HWDPREV); 

1 

returr. wPageMask; 



// * *** ••••• * 

// ** 

// 

// Method: CanDock 

// Description: This routine determines if we dock the specified frsme to 
en existing fr»me. 

// ?.etucr.s: CPropertySheetFrame* -> Oocklnq frame If one If foond. 
// 

Idcfine OOC10C_Fw22 10 
< define DOCKT_FU2l 10 

C? coper tyShtet Frame- CACRKainfreme: : CanDock (LPftECT pPropertyRect) 

1 CPzopertySheetFrame* pPropertySheetrreme-NULL; 

UIKT wPagetfest - LEGAL PACES JOWLY; 

cwnd* P«nd - this* 

ascr rTestRect - • pPropertyRect; 



// reduce the test rect 
: : Inflate Rect U rTestRect, -0OCKX_njLZ , -DOCK*_FUlZ> ; 

If Loop through all the child window end find the 
// frames and add their Page Mask to this page mask. 

while (pWnd) 

( if ( (p«nd->IsKindOf (RUNTIME jCLASS(CPropertySheetFra»e))» ia 
(pHnd->GetPerentO-x;etSaCeKwnd() — CetSafeKwndO ) ) 

1 PXCT cKindowRect; 
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) 



U °* c th * window rect tor thi. 
pWnd->c«tWind<>v R .ctUrWi r wJowA«ct>i ^' 

it ( (rWtrvdowR«ct.top < rTastRcct Coal n 

return CCPropertySh.etfr^" p^,^ < rti «*>***ct. right > rTestfUctTrlgnT! 

} P Wncl " P«nd->C« tNe*t Window (GWJflfMOPPXV i ; 



r«turn NULL.* 



// 
// 

// Method: SyncPropertySheet* 

// Description: This routine syncs the property sheets up with the current 
// selection state of the keyboard. 

// 

// Returns: Nothing 
// 

// • 

void CXC**M*inrz*ae::SyncPropertyShe«te(aceybo«rdCor«» pXeyboard) 

* // Got the active keyboard if one is not specified, 

if (! pXeyboard' 

pKeyboacd • CetActiveXeyboerdO t 

// Sync each property fraae if a keyboard is 

// specified. 

if IpKeybcerdt 

~^j-r ?3S ITIOWINFO Frame Positionlnf o; 

Fr*r.ePoaltionInfo.hWindowOnT©pOf - KWN0_T0P; 
FracePosltionlnfio.hDeferPositiontnf© - : :BeqlnOefec«indou?os{:ot ; 

rraa.cPosltlonXnfo.hPerent - CetSefeHvndd ; 

FrasePosltionXnfo.pKeyboerd • pXeyboard; 

rraaePosltientnfo.bXnvalicUte • rALSE; 

rrasePositionlnfo.pScreenRect - HULL; 

fraxePositionXnfo.wPropMode • kPzopSyne; 

: :£nuailindowj (ACPXnumChildProc, (LPARAM) 4rraaePositlonlK.ro) ; 



I 

I 



if :rrsaiePositionInfo.hO«ferPosAtionXnfo) 

: :CndOeferWlndovPos (FraaePositlonXnfo.hDef erPosltionlnfo) ; 



// • • 

// •* 

// 

// Method: ClosePropertySheets 

// Description: This aethod enumerates each property sheet and closes thea. 
// Returns: Nothing 

//••*** • • » 

void CACTKair.rraae: : ClosePropertySheets (void) 
I 

// Sync oach property fcane if a keyboard is 
// specified. 
rRAMXPCSITXONXNFO rreaePosltionlnf ©/ 

oensc*: ((Frame Position! nfo, 0, aixeof trramePosit lonlnf o) ) ; 

rraeePositionlnfo.hWindowOnTopOf « KVNO TOP; 
Traaepos it ionXnfo.bDef erPosltionlnfo - NULL? 

rraeePoaLtionXnfo.hPerent - CetSafeHvndO t 

rraxt Posit ion info. pXeyboard - NULL; 

rraaePosltionXnfo. bXnvalldate « FALSE: 

Prase Pos it ionlnf o.pScreenRect - MULL/ 

rrasePosltionXnfo.wPropHode - kPreoClose; 

: :Er.^=windows (ACREnuaChlldProc. ( LPARAM l crramePositionXn* o) ; 

1 
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Claims 

1 . Apparatus for computerised data processing, comprising 

processor means for executing a program, 
a memory element for storing the program, 
a display monitor for providing a display, 

selection means for selecting a property page of a first property sheet system, the first property sheet system 
including at least one property page displayable at a first position on the display monitor, and 
creation means for creating a second property sheet system including said selected property page, said 
selected property page being displayable at a second display position on the display monitor. 

2. Apparatus for configuring a peripheral via a computer or configuring the intercommunication between a computer 
and a peripheral, the computer comprising; 

processor means for executing a program, 

a memory element for storing at least the program, 

a display monitor for providing a display, 

the processor means being adapted to display via the display monitor property sheet systems for receiving 
configuration settings data from a user, the processor means being further adapted to store said data in the 
memory element at least temporarily and to employ said data when communicating with the peripheral; 
selection means for selecting a property page of a first property sheet system, the first property sheet system 
including at least one property page displayable at a first position on the display monitor, and 
creation means for creating a second property sheet system including said selected property page, said 
selected property page being displayable at a second display position on the display monitor. 

3. The apparatus of Claim 1 or Claim 2 further including 

removal means for removing said property page selected by said selection means from said first property 
sheet system such that said selected property page is not displayable by said first property sheet system. 

4. The apparatus of Claim 3 further including 

destruction means for destroying said first property sheet system when said first property sheet system does 
not include any property pages. 

5. The apparatus of any preceding Claim further comprising 

positioning means for varying and indicating on the display monitor said second display position at which said 
property page selected by said selection means and included in said second property sheet system is display- 
able by said second property sheet system. 

6. The apparatus of any preceding claim further including 

docking means for placing said property page selected by said selection means into a selected property sheet 
system for inclusion therein, said property page being displayable on the display monitor by said selected prop- 
erty sheet system. 

7. The apparatus of Claim 6 further comprising 

positioning means for varying and indicating the position of the display monitor of a symbol representative of a 
property page selected by said selection means, and 

proximity means for determining a parameter responsive to the distance on the display monitor between said 
symbol and the position on the display monitor of a displayed property page of a property sheet system, and 
wherein said parameter is less than a first selected value, said docking means in response to a first user input 
places said selected property pag in said property sheet system displaying said displayed property page for 
inclusion therein and for display on the display monitor thereby. 

8. The apparatus of Claim 7 wherein when said parameter is greater than a second selected value, said creation 
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means in response to a second user input displays said selected property page included in said second property 
sheet system at a position on the display monitor determined by the display position of said symbol. 

9. Tho apparatus of Claim 7 further comprising 

icon means for displaying on the display monitor an icon having at least a first display state, said icon displayed 
in said first display state when said parameter is less than said first selected value, said first display state for 
indicating to a user that said docking means, in response to said first user input, will place said selected prop- 
erty page into said property sheet system displaying said displayed property page. 

10. The apparatus of Claim 9 wherein said icon means further comprises means for displaying said icon in a second 
display state when said parameter is greater than a second selected amount, said second display state for indicat- 
ing to a user that said second property sheet system will display said property page selected by said selection 
means at a position on the display monitor determined by the position of said symbol. 

11. A method for displaying property pages on a computer display monitor comprising the steps of 

creating a first property sheet system including at least one property page displayable at a first position on a 
display monitor, 

selecting a property page of said first property sheet system, and 

creating a second property sheet system including said selected property page, said selected property page 
being displayable at a second display position on the display monitor. 

12. A method of displaying on a computer display monitor configuration settings governing a peripheral or intercommu- 
nication between a computer and a peripheral, comprising the steps of 

creating a first property sheet system including at least one property page displayable at a first position on a 
display monitor, 

selecting a property page of said first property sheet system, and 

creating a second property sheet system including said selected property page, said selected property page 
being displayable at a second display position on the display monitor. 

13. The method of Claim 11 or Claim 12 further including the steps of 

selecting a property page from one of said first and second property sheet systems, and 

docking said property page selected from one of said first and second property sheet systems into the other of 

said first and second property sheet systems for display thereby. 

1 4. A method for displaying property pages on a display monitor, comprising the steps of 

creating first and second property sheet systems, said first property sheet system including a property page 
displaying at first display position on the display monitor, 
selecting a property page of said first property sheet system, and 

docking said selected property page into said second property sheet system, said selected property page dis- 
playable at a second display position on the display monitor. 
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